Role of the cytosolic loop of DsbB in catalytic turnover of the ubiquinone-DsbB complex.
DsbB, an Escherichia coli plasma membrane protein, oxidizes DsbA, the protein dithiol oxidant in the periplasm, in conjunction with respiratory quinone molecules. While its two periplasmic regions, in particular the essential Cys41-Cys44 and the Cys104-Cys130 cysteine pairs, have been characterized in considerable detail, little or no information is available about the functional importance of its three cytosolically disposed regions. In this work the authors introduced insertion and substitution mutations into the short ( approximately 6 residue) central cytosolic loop. The purified mutant proteins proved to have two of the essential cysteines reduced and to exhibit the spectroscopic transition of bound ubiquinone constitutively. A thrombin-cleavage site present in a mutant protein called DsbB-T established that the mutant protein had a rearranged Cys41-Cys130 disulfide that would unpair Cys44. Although this covalent structure of DsbB is reminiscent of the DsbB-DsbA intermediate, in which unpaired Cys44 induces the ubiquinone transition, it is inactive because of the premature disulfide rearrangement without involving DsbA. In addition, ubiquione-mediated in vitro oxidation of reduced DsbB-T was aborted at a half-oxidized state, without rapidly producing the fully oxidized enzyme. Thus, the cytosolic loop alterations compromised the catalytic turnover of DsbB in vitro. These observations suggest that the cytosolic loop is important to coordinate the active-site residues of DsbB and ubiquinone to allow their proper reaction cycles.